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-r**t»«t47r/flOMI Sll»I>7>^i' (&T> TMISFETJ 

3>**^**o-*2**Ii 

mi sfetl S ^W-^soii«^^>;J 3 £5£2KS? < 

b) S:lv»TRit4. 

H 1 °( a ) 4 !:^tlltlt v U n > fx/^S 1 0 1 <&-W#lfc*fflal*»fl' 103fc 
4 h ^_ bm ^i o 5 **C 1 o 3 0TR**:**.-cw«tt&fcL"t:v>*o 

Br-bttil0 5OiLi:»et*. y-Mtl0 5tt£O*rtk**tfe« 

Bi°(b) 5 Ut3Mttt, ^3>9xa«1 1 1, ««1 1 2 5f^^i5 

±»zr-b**i i5Wttv>j, i3^r, y-h««w« 

tti i3©«i02*i*oibi«HrtH:**U ^->fi±^-M®i l 5©H 

-*,°#**K2lcii«iLtfBB2 (a) ~ (c) * 3 *v **® ****** 

M (&R*SfM2 1 3) t#t*^^»«®7-fya«M0 S FETMIV* ftT 
i2 (b) i*H12 (a) OB-B»KIfBB-C*l), S2 (c) till 2 (a) <7>C- 
CMilf^o £©7r/fiOMOSFETIi, ->.jny«2 10^x;vi2 1 

:*i6oa**«Mioi'*i*»^r- hM2 1 

«*2 1 6 14, ft** 2 1 4«±W**#A***ft»2 1 30OTIC*jg**J;t 

W>«*W***U V-^/FWy«W2 1 7 TO** 2 1 2 

05^2 2 9, 2 3 0«tt&*U #3>^>W2 2 8 CJ:^ ^f^^ 
tLV-*/KW >**2 1 7RZ?V- Vmm2 1 6 t«$tLTV^o #V-*/h 

[0 0 0 7] 
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tit. mmxmsKim^ ms u> acr (b) ^^^JT^^g* 

3 0 2»W»fl« y =» >») 3 0 3Hft*SOI«MV't*«J, 

*<DttlM3 0 2±^^-->^$tL^S#®3 0 3 3Wtt»tfettrv>4. 

• 3 0 3 fcli. tt»OWP«3 i o^ewwj 0 3 *«"£"£JE*^ 

Sffl-r* i^M**itv»4. ^-Mt3 0 5 14. itL^iPS53 1 0Of*»t 

»^TBip»oE?ii*fiiKi&oT»jft**L4, mnu3 i oh©^s#i 
*W3 3 2«±s^)«i^ mBo*Mi:na*P*v^- 

0 3 £i5V*T 0Bnffi3 1 QKDmvmm&V-*/ KW >**3 0 4 *«^LtV>4 0 

*/ F W >HJ*3 0 4 Wl"CV^o 

[ifcifcfcltt 1 1 ^WBH 6 4 - 8 6 7 0^<Zr# 
[«Hfr:fclK2] #W 2002-11825 5^W. 
Vfr$tScM3\ 2001-29819 4-^&& 

mwi>m&: LXit-tz mm) 

^KioTfrbntwi, »BFXil-3llt07r/aOMI SFE 

'✓'J^KUm^o*:. v U ^ K»«K * * 3 y * * 

**»KH*L*v>»*#*ofco **#«©**»ftK#v»MISFET 

*07 0I©MI SFETi >3 *>j£v>TOfcv'J-»M KRO»«*^rttfc4*o 

2f £ * H« -T * - k * 1 i: i" & o 
[g»S * & fc * 
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? i=hb3fu*k, friar- hwm*m®&<v*m&m®*m<>ri-^ *^w.mmtiz*m 

<4otwJfllWttU iWil^v 1 ^^ KR#»*«*trv>«i 

^ e»u»**»tfc v - * / k w > t . 

**M61tfcW-r4o 

<a w * g t * 5 < % ^ oeE v _ * / K v A yffl$.<oik ±.sbhj ^ &#ffifl P ft o r«#it 

fcoTV»*«*H»*lfc*t*I«^ (b) BE««H»0*lB±K:VU*-f KJR 

4 6 Ana c * * * * * * * *-r * m h 
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aW-r * 4 -eaRx t? * * ~> * $ -£> ra^x. if * * ~> * ;vj£«b# tiv - * / F 
V 4 > *SJ***ft±«fll ^ <b 0 CIrI^oT Bf WW**** W H Jfln U T v» 4 D3 fi» 

**£i*ieL Hire******* i»ev-*/Fw :/«*©«:&flxo r *.i:««*e>* 

H ONIRIC WC. *ott*±«Sfc^*>*»fiifC*fefc*C i®ffiH:8oi-c« B ® 

i± -° ffio® p *- * * ^ * * £j&*fc<& # *#3&*ai f7> v 

(a) gjBfc©¥*fMMLtcr- IM*******^**** 

(a) ttft»*iBtt©**#«***o-cr-h«*«:«»t, 
t?-*tOj6B«OV-^/KV>f iv-VKW >-MLLO¥S# 

^^m^iStt^Xigi:, (b) *^^»^^i:trx?f>mnki:iO« 

/KW tU Kxyf^^CfV-VKW 

[0 0 2 2] 
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t-JtojSBttov-^/KV'f iv-^/KV'f 
*MH#<0HEy!l* ft ft o T«tt»<^##fRtt fc fc & & UW. C«» « 
•r**JR*«fcttaxefc. (b) I^^I$:v7?i:Ux-;f^mv\ Ky-* 

/ K w > «j****±«iii *» <b ciSi*ot Wf na^jtiKtt K*iin ^ r v> * do * 

ISJtSXgfc, (c) «E£JiaW_b.*-^y KJR*5&fci-*Xgk. £#1" & £ k 
^ -f a ¥i*fl«1t CHtSo 
10 0 2 3] 

- * / K W > ±«^tv^iWiLv> 0 
*»W»43£^^ tWfBafeflc«*» m«UMK-e4E> 0 ^ 

[ffc^o®*] 

1 0 0 2 4 1 ✓ t. , y 

*|§IKfcJ:*U4\ 7r/IMISFETm/:*«i^ot, V-VbW 

tt y - * / K W >«:8<z>*±*MB cafe#¥lH fc WMff K * "=> ^ 

~C ^ & o 

ff- *H?ltii-7;vf fj|©M I S F E T C^v^t, «#WX»±D3£bf» V 
©MI SFETiH^y^^ f^-^OfifiWi'ftB^io 
[0 0 2 5] 

#5&93fc«a¥S^1I&ia4*fliv>TffiEi-*o 124 (b) 14, 
0-«t^Lfc^-e*4. 04 (a) (4, 04 (b) <D#**«lfc*S *L* V-*/ 

VKW >«*4 0 6 *G1r& 0 &l&Vt<D*mitW* 4 0 3 <0«iB±fc«:$*- htt&jg 
[0 0 2 6] 

£fitt©¥*(MW*4 0 3 t4. (lSC¥ft4fttoiS) K¥frfc±l5 4 l 0 

k*^MtcM*OT4 0 7 o «81B4 0 7 Kit** ^frimfcZtl, 

misstep 4 0 4o^fttcMtL*o gj&i*©#**MWH^ unxttft^MaoSE^tt** 

ETOV-VKW yffi«4 0 6 ©ffitt. +^^)VtffcJ&Zfth^1&ft<D*m>W&&4 
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y_*/KW >**©*±»«4 1 2^<b*M4 1 3J'IdJ>^*I5]4 1 1**1- 
M I S F E T tt. ft*© 7 -f >!OM ISFETt jfc-<T V - * / Y ? 

W 4 0 2i:Wft*lUOit«t (04 (a) O.) o V-^/KV-fVjMJ© 
(«WK) 4 0 2 i:¥^»tl^t (H4 0c) . 
i^OM 1 ! SFETIi> «fiKO**ft«*4 0 3©±I4 1 

H2 2X^2 3 fctt, httJW»*«fiim**»W«MI S FETOWt J 

4^°H2 2 (a) W2 3 (a) 0 0 2±C*»»**1 0 0 3 ttt^fc 

*#fl«1l«>»flilHI**-r. 02 2 (b) (b)tt, 0 0 3OT1 

ITTtSk*'- MiHl 0 0 5©TJW»ttlt*«4**t. CO#jfttt*U **** 

■ 2 2 3 (c) W1 3 (c) I*, 0 0 3OTB^-« ; ^tttl0 

1*1 ro*-V«il i:Wv^ 0 *--hWfcJ:4**** 

ft*°B2 2 (d) 3 (d) -PI*, **#«*l 0 0 3©TTB*^-hlMJl 

«#^spiBK»Lr3S*»:#v^«Mlfc4:0, I"**- b • * — ^ • 7 7 ^ > b (GAA 



[0 0 3 2] 

4*:, @2 2^2 3T-ti^S#^0±SI5='-^-^*^ :,1 '" Cv '" Ci{> ^ V ' 0 

S i C»03F»»»X«#. Mo, W, Ta, Ti, Hf, Re, Ru*©*JL Ti 
N, TaN, H f N, WN»©*I«<I«, 3;^hv"Jt-fK> sy^y'Jf'fK 
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(H i gh-Kl) ^ffl^TU^o H i gh-KSULTli, T 
ZrSiO. HfAlO. Z r A 1 Of oa^^$ii^»t^lM*t(f ^ - 
jj&lfflCS i 0 2 ^H f S i Of<0'>'J 3>**BMfcK«r*«iU -f-OjiKH i g h- 

■C»jS**L-CtJSLV»o ^i^> i4 (b) <0J:d*=3fe#»±S0I»«O«»JR»^*») 
«WfcLtl4S i0it«v^Cfc^*4^ Witf, SOS C^Va^-*^- 

[0 0 3 7] 

o H2 4»±^^36«*fflv^#*#»iao— W«r^Lfct^t?**« HI 2 4 (a M±¥ 
ifil 0 1 l«-«WiH 0 1 2««LCtLJ:9±*K*ftLT*»R©2 
0 1 3 *#|SLTV^^«:*LfcB|-e**o HI 2 4 (b) . (c) 

j&R<&¥#fc«u* 1 0 1 sta^tr^^s/^^****^^**^ 81 ^* 9 - 112 

4 (b) imm (B9 5 (a) ©A-AJlSl^It«» ^I^OV-VKW 

si2 4 (c) araa^-^-^^v-^/KW^w* 

i: * * liJHRi tf * * V * /ujfcft I" X & e 
[0 0 3 8] 

7 -f «MI SFETIt £>&|*^*#«*©W«liifc±fc**'* 

6 5nma±i:»J-i:^JL<, 1 0 nm£llC»S t t^X Lv> 
^fg^-r&i W4 LV* 0 

10 0 4 1] 
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^jSt>c^*S^IH^^ | l l IW : 5 - 1 0 0 n 

H : 2 0 ~ 2 0 0 nm. 
y-hfiL: 10~100nm, 
y- hmB&<nM2 : 1 ~ 5 nm (S i > 
fu;HMW«S:0~ixio 19 cm"\ 

y-VKW v«*o^*t»»« : l x i 0 19 ~ l x l o 21 cnr 3 o 

10 0 4 3] _ 

yijf^ KRttT i , Co> Ni, Pt, Pd, Mo, W, Zr, Hf, Ta, I r. 

[0 0 4 4] 

*»«0»-0«t»itt, v>7;Vi3l07r/IOMI SFETS:^r-r*^##* 
ii:Ht**©"C*4o -»^JH»*OM I S FETii-o<^ h 7 ^^^C-^^ 

[0 0 4 5] 

o 

V-VKM> fS#<&ffi*H» l±0O tf * ft±OT *» &##J K fa^ o T «**;*: § < * 

05 °(a) 7 {± y-x/KM >W J 7-^-It^tt^MI SFET^fx.^ 
»#K«0±WBB-C**. H5 (b) te(U5 (a) o**#««©A-A^mo»fllIHT 

HI5 (c) tSiH5 (a) o^»fl«110B-B*WO»f®H-C*a« ^-1***5 
0 li6TO^MM*«*5 0 6{±^jga fc^fltffc) teafc^-f&o 

>tf) M I SFET-eii»«fiW5 0 6 <5D_b® 5 1 4 fct±ffv>**- >M5 0 
5*»K»t&*»«T*<K 5 0 1 5 K^* *;V^j£$*t*o 

|H 5 (b) ^Oj«ai**l±*]B«©*»#**5 0 6©. 5 0 9^ 

kw yf«of±M 5 2 1 frhmfc mmm 509 ©«icm*oT c^eps 1 

i^H) (■cli**<fto-C^* 0 H5 (b) <D®&-?1*. V-VKW>« 
ipf^ep5 1 1 ^|6H:|^^ot-We*l < * Jf -^-»^Ltv^„ 
-/n°-^5 1 0;&tf±® 5 2 0 fcliS/U-'M KK5 0 4 **5&S 3 *tT v> * 0 

H 6 ~ 8 »H 5 o**flt*tt©SS^« Lfc 4 OT?£ «9 > V-VKM 
iSWAiiUv^, i6~8m 05 (a) OA-Ali:*ati*filWV- 
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) 5 0 9OS«f«t-*L^*. ®6 (c) ^ii)^^ff^rT( 
e) Xtf (f) tttV-VKW >®«4W»f®^*P3^**o dOi^', 
RO r ( e ) -Ctt, y-^/ KI/>f >«*O^TO*«-CV-^/ Kl/'f ✓«*©** t , * 

) (d) 3UMf) -Cttv-*/KW >**o±««K*v>T, y-V>W/* 

5 2 0***^5 0 9<?>¥®£:TO&®£M;U -e-^M«0^^ffi^5 1 6 H 
7 (b) "CttV-VKW y**<0-«fc»l8lJ#IK5 1 6**U f OWfl^T-^- 

?? If %7 (d) tilyU/KM>^ttfft5 1 6Xtf**fcMft« 
5*13**?*. ii)J:^:y-VKHVfm 4 *lMH***L 

■C l t*-,t-»«5 1 0. ±®5 2 0, *ft*M*5 1 6±Ki"J^ K*5 0 4 4*£A* 

z H8 ( b ) -ettV-^/ Kl/^f '/W*HII«ttltm^-^-»tt5 1 

«»AKtt 10-8 0- ^:WH(> 2 0-6 0" t^iW^H 
°< To -50" «WSK^«^S, *,<**y^fc 

4 r SfcttCft* 2««<0«»«K**i-*^-^-»«* f *^Ji*- "8 ji > 

HI 8 (d) •cttV-*/KW>*** f 7'-'<-3£l*5 1 0Rl>*#fcM*fli 
B6 1 3**«. 08-C»if-^5 1 0XC±W5 2 KB 5 0 4*» 

B 8 £ Ilk* J: * KV-V K W 5 2 0 tJUtJ 
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SH ^ M ^" L T v> T ^ & v> 0 

f. y-*/ kw 9 *>> -*OV-^/ KW 6 T^S tLft J: -7 ftM 

**iiJnV*- fc*WltU ^oipihfi. y-^/KW 5 0 

*oT*Av»U HfcoTwtrfe&v*. «iLtf, EI2 0 (a) Oi^*-©iB8 0 4 

8 o 5 -c t± m m^m^-ft j&w? * o t <> & «, 

[0 0 5 7] 

<a¥##fM&*~^**-=> -ctfctf *Lfc3MME»-e$*- HI5 0 1 **«&£ tut *><dx$>Z 

o 

H9 0 (a) 8 ktTHl 0 (a) liM I S F E T*#**«fl**©-tlBH|-C**. H 9 
(b) OT10 (b) M\ **L-T*lH9 (a) RtfBllO (a) O^f^f^B-B 
^OlH^^o 4*:, BO 9 (c) M10 (c) 14, *M>*iH9 (a) 
10 (a) <^4^#^g^A- A#ft£>SlrMIII"e&&o 

H9©MISFETm (H^tt-^©****) ^tt©**#**5 06 

>«*5 0 3 ****** fe*tT:v*3o #V-VKW>f«lir-^it5 1 0«r^-f* 



@lO^)MISFETtli, H9iH»Ctt»0 (|g-Ctt-o^*«:^-r) 55fe4fcO^ 
S#«5 0 6**-WCR»*e»ivC*lK itLf,»Wfi#W5 0 6**tr J: ? 
fc&ZtitzV-X/ K W '✓«*5 0 3 tt#*fk**L-C* ^ -o©M I S F ET*K- 
ttOV-VKW >«*5 0 3 3WBjfi3*l"CV>6o V-^/KW>**5 0 3 fifi^ 

5 i9««ft, tu^ 0 #a«5 1 9«^-^/ K ^^ > ^22£??!^S2 

is) 50 9©™^Wft9fSfe^WC©v-^/KV^ y»i!t*i*o EI l ot 
tt y-VKWy««5 0 3t«OW5 1 9**, ¥S#1i^5 0 6 ©EW*lfil 
5 % 1 7t-l6j*>oT, 1£#S#«5 0 6 *o**#**5 0 6 

yiJ^*><bl,t:-o^CSP,5 1 9 fc-o©#S*#«#5 0 6##?>lfc** 

tBSE#2 0 0 4-3 0 9 5 3 2 4 
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tv>4, y-x/KW>«#+<&«-Kli&»5 1 9tiV>^^3i^MI SFETOV- 
V^a^MI SFETiR»©fmt4tfc^i4o 0 1 0 <D J: •? fc^iS 

[0 0 6 21 

ttLfcv/l/f-fifc&WMI SFETOV-VKW y««ifcttV-^/KW 
[00631 

;©±T4v;ufi^Mi SFET-eti, -o©^tf©**#*tt£fc 9*SII«>V- 
'J* 4 KflS**tTV>*fc», MI SFET©«Wi?ti, > 

1> £ &<5>o 

°*|ioMI S F ETTIi, 2&#¥®^Sit'&*^©1BJM*^^^^^ L-Cfflv* 

[0 0 6 5] 
[0 0 6 6] 

(i) at^j.e^^^^A'ritfttt „ , 

Ktf-To t-f, lAO^^XliS IM0XCJ:oT->'J3V9xa1«6 0 U S i 0 2 
SMfcBU 0 2SO f W a ->'J='>I6 0 3 S 0 I***ffl*-*-*o SO I 

«©*W±fclWWfcifefcJ:oTS iO2l6 0 4f^o HI 1 1 (a) ? 
NrlfiBr?**- 3£^ -©S iO«K6 0 4 **LT****»**tt©fcfc<&*»** 
^t>fiAt*„ ^?>gL xyfy^lCiotS i 02JH6 0 41i*tSo 

*°T, 6 iL^ H '>V 3>16 0 30^15^7* H/^hSrB*U 7 * HJ V^?7 
^_£jBv*T, l/^b7^^6O5Wt4.011 (b) ti£<D»TnT*£L7fc'i><D 
-C**o i«51^* h"7 7>* 6 0 5 *xyf>^^Lt, 

6 0 3^ttK5^i^>^« mh^n0 5 4iiU SxO 

2 g 6 0 2±Km&(OnZ<0&&ft*>*W*& j *S 0 6t»*ti. -<^> ? 

^* ft*****- ^*- { ^ ^ 2 1 (a) 9 1 1 (S 1 0 
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tWO 9 0 7«!>*#±WMB4 II 1 11 ®9 0 3#****LTV>*. 

**** ******** v-vkw vwojwciwt****** 1 ** 

o 

[0 0 6 81 

nil i (c) i**j6«o#»#«*«>iw»^**« 111 1 JILSf i 1 J£ 

^y'j3>^i»i#W6 0 6 0tl (M) fc*V»S i O2K 

^6 1 1) *3&frt*. IK, -*>S i 02^6 1 l±KCVD«i:ioT#yV'J3V 

y-Hg6 0 7 «noill (e) ttiO#*<M6«©±lBHt?**« J*^ H 
11 (f) liHH (e) ^feWi^6 0 6<OA-A^©BfI@t*5o 

W*>ttA**r*. I^ CVDSKiDV';3>W«»t* 

+ *. Ell 2 (a) tt, iO#»<MlE«0±lBIHT?**« HI 2 (b) «■ 1 2 ( 

a) ©y-*/KW V«i*6 1 2©A-A#fa©WWBIT**o V-^/KV 
-f>**6 I2^x^#^«?« 0 ft£> aft:*****'******?? 

JK) 6 0 2 elicit, ^o^^^;vm^ s ^tt^^lS]iiSii:^^P]^>El:^To 
H12 ? (c) tt, MM^i|f^^ H B a M4:OTK*^^^i^^^ HI 2 (a) ©V- 

&*. *«p§iMrett wsottAiBj (s i°J2A° «^VJ5SS^ 

©HAW^*^***-**^**^ Ill 1 2 (c) o^C 

catLT^fltfc L-CittW^^V-^/ KM 12(c) 

B*-r*v-^/Kv>f >«*tt*fc*?,f, ^*;f**** 

li»£©»AiS**lflfc**r, amiWWtSMkfti. Hi 2 (d) f±H 
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